To determine whether Leydig cells produce inhibin in the ram, Leydig cells were stimulated by administering human chorionic gonadotrophin (hCG) The mean (\m=+-\s.e.m.) concentrations of inhibin were highest in the testicular lymph (45\m=.\93\ m=+-\4\m=.\21 \ g=m\ g/ l ; P < 0\m=.\001)compared with the peripheral (4\m=.\14 \ m=+-\ 0\m=.\31 \g=m\g/l),spermatic (8\ m=. \ 0 \ m=+-\1\m=.\17 \g=m\g/l) or testicular (6\ m=. \ 4\ m=+-\ 0\m=.\82 \g=m\g/l )plasma. Plasma concentrations of inhibin were significantly higher in the spermatic vein than in the testicular vein (P < 0\m=.\05) and jugular vein (P < 0\m=.\01), and concentrations of inhibin in the testicular vein were significantly (P < 0\m=.\05) higher than in the jugular vein. There were no significant differences in the concentrations of testosterone in the spermatic vein, testicular vein or testicular lymph but the concentrations of testosterone in the peripheral plasma were significantly (P < 0\m=.\05) less than in the testicular plasma or lymph.
concentrations of testosterone increased in the 72 h after either a single injection (P < 0\ m=. \ 05) or two injections (P < 0\ m=. \ 01) of hCG. Plasma concentrations of inhibin were not significantly influenced by either one or two injections of hCG. Administration of GnRH (1 \g=m\g) caused an 11-fold increase in plasma concentrations of LH but did not influence concentrations of inhibin in either the jugular or testicular veins (pam- piniform plexus). In contrast, concentrations of testosterone were increased by about fourfold in both jugular (P < 0\ m=. \ 01) and testicular (P < 0\ m=. \ 05) veins. The concentrations of inhibin in the testicular vein were 1\m=.\3-foldhigher than in the peripheral plasma (P <0\m=.\05) both before and following treatment with GnRH whereas the concentrations of testosterone were 18-to 21-fold greater than in peripheral concentrations.
In view of the difference in concentrations of inhibin between testicular and jugular veins, in a further experiment a sample was taken from the jugular vein, a vein located in the tunica vasculosa of the testis (testicular vein) and from a vein (spermatic vein) and lymph vessels located in the spermatic cord.
The mean (\m=+-\s.e.m.) concentrations of inhibin were highest in the testicular lymph (45\m=.\93\ m=+-\4\m=.\21 \ g=m\ g/ l ; P < 0\m=.\001)compared with the peripheral (4\m=.\14 \ m=+-\ 0\m=.\31 \g=m\g/l),spermatic (8\ m=. \ 0 \ m=+-\1\m=.\17 \g=m\g/l) or testicular (6\ m=. \ 4\ m=+-\ 0\m=.\82 \g=m\g/l )plasma. Plasma concentrations of inhibin were significantly higher in the spermatic vein than in the testicular vein (P < 0\m=.\05) and jugular vein (P < 0\m=.\01), and concentrations of inhibin in the testicular vein were significantly (P < 0\m=.\05) higher than in the jugular vein. There were no significant differences in the concentrations of testosterone in the spermatic vein, testicular vein or testicular lymph but the concentrations of testosterone in the peripheral plasma were significantly (P < 0\m=.\05) less than in the testicular plasma or lymph.
These (Burger & Igarashi, 1988) . The ß subunit of inhibin exists in two forms, ß and ß , and combines with the subunit to produce inhibin A and inhibin (Burger & Igarashi, 1988) . In the male it has been generally accepted that the Sertoli cells are the major testicular source of inhi¬ bin. This is due largely to studies with cultures of Sertoli cells (Steinberger & Steinberger, 1976 Kretser, 1990; McLachlan, Finkel, Bremner & Snyder, 1990) and the levels of inhibin in testicular interstitial fluid (Sharpe, Kerr & Maddocks, 1988) and serum (Veeramachaneni, Schanbacher & Amann, 1989 (Robertson, Hayward, Irby et al. 1988 ). This assay has been vali¬ dated for measurement of ovine inhibin (Findlay, Clarke & Robertson, 1990) and cross-reacts 288% with pro-ac, a product of the subunit of inhibin (Robertson, Giacometti, Foulds et al. 1989) . No significant cross-reactivity occurs to activin A, trans¬ forming growth factor ß (TGF") and Mullerianinhibiting substance. The sensitivity of this assay was 0-2 pg/1 and the intra-and interassay coefficients of variation were 6-6 and 4-0% respectively. (Fig. 1) . Treatment with hCG caused a significant increase in the concentrations of plasma testosterone both in the rams given a single injection (P<0-05) and those given two injections (P<0-01) of 1000 IU hCG (Fig. 1) . In the rams given a single injection of hCG (group 2) plasma concen¬ trations of testosterone were significantly (P<005) increased within 12 h and continued to increase until 48 h after the injection when they were sixfold higher than before injection (Fig. 1) (Fig. 1) . Through¬ out the experiment there was no difference in the plasma concentrations of testosterone of rams receiv¬ ing one (group 2) or two (group 3) injections of hCG and these concentrations were always significantly (P<0-05) higher than in the saline-treated rams (group 1) following treatment.
Treatment with saline had no significant effect on concentrations of plasma inhibin, and there were no differences in the plasma concentrations of inhibin between the groups of rams. In contrast to the effects on testosterone, neither one nor two injections of hCG influenced plasma concentrations of inhibin (Fig. 1 (Schanbacher, 1988) . There was also a rapid fall in the levels of serum inhibin in ram lambs that were unilaterally castrated but these levels stabilized to be intermediate between those of intact rams and rams that had been bilaterally castrated (Schanbacher, 1988) . Despite these findings, inhibin remained detectable in the serum of castrated rams which suggested the existence of an extratesticular source of inhibin (Schanbacher, 1988 (Veeramachaneni et al. 1989) and it was found that the gene for the subunit of inhibin was expressed in the ovine adrenal cortex (Crawford, Hammond, Evans et al. 1987) . It is unknown whether these extragonadal sites at which inhibin is detected contribute to the plasma pool of inhibin. Although the concentrations of inhibin in testicular venous blood were significantly higher than the con¬ centrations in jugular venous blood in experiment 2, this difference was only 1-3-fold suggesting that the amounts of inhibin secreted into the blood are not large. In experiment 3 we found that the concen¬ trations of inhibin in the testicular lymph were about five to seven times higher than in the spermatic and testicular veins and about eleven times higher than in the jugular blood. The much larger concentrations of inhibin in testicular lymph compared with the blood may indicate that inhibin is preferentially secreted into the lymph and it is possible that this may be a more important route of secretion of inhibin from the testis than in the testicular blood. Indeed, Setchell & Sharpe (1981) suggested that some testicular proteins or peptides, such as inhibin, would leave the testis in the lymph rather than the venous blood because of their molecular size, thus leading to higher concen¬ trations in the lymph than in venous blood. The importance of the testicular lymph as a route of secretion of testicular products was illustrated when albumin was injected into the interstitial tissue of the testis of rams and boars and about 90% of the albu¬ min leaving the testis was recovered in the lymph (Galil, Laurie, Main & Setchell, 1981) . Furthermore, it was demonstrated by Scott, Burger & Quigg (1980) that ovine testicular lymph contains high levels of inhibin, and Baker, Eddie, Higginson et al. (1982) measured inhibin in the testicular lymph of rams but were unable to detect inhibin activity in the testicular venous blood. While secretion of inhibin from the testis via the testicular lymph may be an important route of secretion, it should be noted that the flow of blood through the testis is considerably greater than the flow of lymph (Setchell & Brooks, 1988) , which means that relatively small amounts of inhibin in tes¬ ticular venous plasma could make a major contri¬ bution to peripheral concentrations. Clearly, the extent to which inhibin in the testicular lymph con¬ tributes to peripheral concentrations can only be ascertained by considering flow rates of lymph and blood.
In addition to the secretion of inhibin into the inter¬ stitial fluid, from where it would drain into the lym¬ phatic sinusoids and blood vessels, there is evidence that some inhibin is also secreted into the seminiferous tubule (Au, Robertson & de Kretser, 1984; Steinberger, Janeki & Jakubowiak, 1987; Sharpe, 1988) . It was suggested that inhibin secreted into the lumen of the seminiferous tubule might be reabsorbed in the rete testis area because the levels of inhibin from male rats were much lower in blood sampled before (testicular venous) than after (spermatic venous) its passage through the mediastinal venous plexus (Maddocks & Sharpe, 1989; Maddocks, Hargreave, Reddie et al. 1990 ). (1990) suggested that apparent differences between species in the degree of reabsorption of inhibin in the rete testis may be due to differences in the position of the rete testis within the testis: the rat appears to be the only species investigated where it has been possible to obtain testicular blood before it passes through the region of the rete testis. In the ram, the rete testis lies along the long axis of the testis, extending for about three-quarters of the length (Setchell, 1978) making sampling of blood before the rete testis difficult.
In conclusion, the data from these experiments suggest that, in the ram, the Leydig cell does not secrete inhibin and does not significantly influence other cells within the testis to secrete inhibin. The testis is clearly the major source of inhibin in the ram and it is most likely that the major site of production of inhibin within the testis are the Sertoli cells. Finally, the low differential in the concentrations of inhibin in testicular venous plasma and the peripheral plasma and the high concentrations of inhibin in the testicular lymph suggest that in addition to blood, the lymph may be a second major route of secretion of inhibin from the testis. Further research is necessary to confirm this view.
